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Title: Method of stabilizing polyolefins against 

thermooxidative and photooxidative degradation, to protect against contamination and/or 
to protect health. 

Specification : 

A method of stabilizing polyolefins against thermooxidative and photooxidative 
degradation, to protect against contamination and/or to protect health, wherein alpha-tocopherol, 
beta-tocopherol, gamma-tocopherol, delta-tocopherol, or mixtures of these, are used as 
stabilizers. 

The invention relates to a method of stabilizing polyolefins, which method provides 
increased resistance to thermooxidative and photooxidative degradation. Polyolefins stabilized 
according to the invention are uncontaminated and thereby not injurious to health. 

Previous methods of stabilizing polyolefins against thermooxidative and photooxidative 
degradation utilize antioxidants which are comprised of or derived from derivatives of: phenols, 
aromatic amines, and/or phosphites. Such materials are in most cases injurious to health, and 
cannot permissibly be used in contact with foodstuffs. Polyolefins stabilized with such materials 
cause undesirable inflammation when used in implants which contact tissues of humans or the 
like. In the case of some such stabilizer compounds, carcinogenic effects have been observed, 
e.g. in the case of phenyl-beta-naphthylamine. 

The above-described drawback is eliminated in the case of stabilizing polyolefins 
according to the invention, the principal claimed matter of which invention is the addition of 



0.01-5% of alpha-tocopherol, beta-tocopherol, gamma-tocopherol, delta-tocopherol, or mixtures 
of these, to polyolefins. 

Polyolefins stabilized by the described tocopherols have substantially increased 
resistance to thermooxidative degradation occurring in industrial applications of the materials 
and in processing at elevated temperatures. They also have high resistance to photooxidative 
degradation, which results in long service life under exposure of polyolefins stabilized with 
tocopherols to natural weathering. They are not injurious to health. They can permissibly be 
used in contact with foodstuffs. When such stabilized polyolefins are used in implants in 
humans or the like, they do not cause undesirable reactions of tissues. Indeed, they have a 
beneficial effect on healing processes. 

The method of stabilizing polyolefins is illustrated by the following Examples: 
Example 1 : 

100 parts by weight pbw polyethylene was mixed with 0.1 pbw alpha-tocopherol. After 
thorough mixing "homogenization", the mixture was subjected to industrial processes for 
processing of sheet plastic. 

Example 2 : 

100 pbw polypropylene was mixed with 0.05 pbw calcium stearate and 0.5 pbw alpha- 
tocopherol. After thorough mixing, the mixture was subjected to customary industrial processes 
for processing of sheet plastic. 

Example 3 : 

100 pbw polybutylene was mixed with 0.2 pbw beta-tocopherol. After thorough mixing, 
the mixture was subjected to customary industrial processes for processing of sheet plastic. 



Example 4 : 



100 pbw polymethyl pentene was mixed with 1 pbw alpha-tocopherol. After thorough 
mixing, the mixture was subjected to customary industrial processes for processing of sheet 
plastic. 

Polyolefins stabilized according to the above-described Examples had induction periods 
under thermooxidative aging which were 5 to 7 times greater than those for the corresponding 
un-stabilized polyolefins. Under photooxidative aging, the induction periods were 3-6 times 
greater than those for the corresponding un-stabilized olefins. In the case of implantation in 
experimental animals, no tissue changes were detected in the vicinity of the implants, nor were 
adverse reactions of the animals detected. 

Claims : 

1 . A method of stabilizing polyolefins against thermooxidative and photooxidative 
degradation, to protect against contamination and/or to protect health; characterized in that 
alpha-tocopherol, beta-tocopherol, gamma-tocopherol, delta-tocopherol, or mixtures of these, are 
used as stabilizers. 

2. A method of stabilizing polyolefins according to claim 1 ; characterized in that the said 
stabilizer compounds are employed in amounts of 0.01-5 parts by weight pbw) per 100 pbw of 
the polyolefin(s). 
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(54) Zpftsob zdravotne nez£vadn6 stabilizace polyolefinfi proti terraooxidaCm 
a fotooxidadni degradaci 



1 I 

Zpftsob zdravotag nez£vadn6 stabilizace 
polyolefinft proti tsrmooxidaSnl a fotooxi- 
da-Cnl -degradaci, pfi kter6m se Jako stabilizS- 
toru pouZije talfa-tokoferolu, beta-tokofero- 
lu, gama-takoferolu, delta-tokoferolu nebo 
jejich sm6sL 
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VynSlez se t?k£ zpftsobu stabiiizace poly- 
olef Inii, kter^m se dosahufe zvfgenf odolnas- 
ti proti termooxidaCntau a fotooxida&rfmu 
stSrnuti, p?i5emZ polyolefiny stabilizovan£ 
podle vyndlezu jsou zdravotnS nezfivadnG. 

Dosavadnl zpftsob stabiiizace polyolefinft 
proti termooxida£nl degradaci a proti foto- 
oxidaCnf degradaci se pxov&dl' aplikaci anti- 
oxidants, kter6 jsou odvozeny z derivdttife- 
nolft, aromatick^ch aminfl, fosfitfl. Tyto l&t- 
ky jsou vetSinou zdravotng z£vadn6 a nel- 
ze je pouzlt ve styku s potravinami. Polyole- 
finy stabilizovan6 tSmito lfitkami vyvol£va- 
jl neZSdoucl z£n6tliv6 procesy, jestlife jsou 
pouZity jako implantaty ve styku s tk£ngmi 
organismu. U nSkterfch z techto slouCenin 
byl zjiSten karcinogennl tiSinek (napflklad 
u fenyl-beta-naftylaminu). • 

V?§e uveden§ nedostatky jsou odstrangny 
stabflizacf polyolefLnfi podle vynSlezu, jejl2 
podstatou je aplikace 0,01 ia2 5 % alfa-toko- 
ferolu, beta-tokoferolu, gama-tokoferolu, del- 
ta-tokoferolu nebo jejich smSsi do polyole- 
finfi. 

Polyolefiny stabilizovaai6 tokoferolem ma- 
jl podstatnS vStSI odolnost' proti termooxi- 
dafcnl degradaci jak pfi teplot£ch technick6- 
ho pouSitl techto materi&lfi, tak pfi teplo- 
tSch zpracovatelsk^ch. Majf vysSI odolnost 
proti fotooxidaanl degradaci, kter£ se proje- 
vuje vy§sf SivotnostI pfi expozici polyolefi- 
nfl stabilizovan^ch tokoferolem «v pffrodnlch 
povetrnostmeh podminkSch. Jsou zdravotnS 
nez£vadn6. Lze je pouzit ve styku s potravi- 
nami. Nevyvol£vajI nepflznl-v6 reakce tkSn!, 
jestliZe jsou takto stabilizovang ' polyolefiny 
pouZity jako implantdty v organismu. Maji 
n*aopak pHzniv? vliv na vhojovaci procesy. 



ZpCtsob stabiiizace polyolefiha vypl?v£ z 
t&chto pFlkladft: 

Pffklad 1 

100 hmot. dim polyethylenu se smfsf s 0,1 
hmot. dlly alfa-tokoferolu. Po dokonal§ ho- 
mogenizaci se sm§s d£le zpracovSvS techno- 
logiemi pro zpracovSnl pla-stft. 

P f I k 1 « d 2 

100 hmot. dim polypropylenu se smfef s 
0,05 hmot. dlly stear£tu v£penat6ho a s 0£ 
hmot. dlly alfa-tokoferolu. Po dokonal§ ho- 
mogenizaci se smgs zpracov&v£ technologies 
mi obvykl^mi pro zpracovSnf plastti. 

Pfl.klad 3 

1=00 hmot. dilfl polybutenu se smlsl s 0,2 
hmot. dlly «beta-tokoferoTu. Po dokonalg ho- 
mogenizaci se sm&s d£le zpracov£v6 techno- 
logiemi obvykl^mi pro zpracovSni plastd. 

Pflklad 4t 

ICO hmot. dilil polymethylpentenu se sraf- 
sf s 1 hmot. dllem alfa-tokoferolu. Po doko- 
nal§ homogenizaci se sm6s zpracov^vd teoh- 
nologiemi obvyklfmi pro zpracovtol plastfi. 

Polyolefiny stabilizowang podle u-vedenfch 
pfikladfi vykazovaly pfi termooxidaCnim st^r- 
nuti 5kr£t a2 7krfit del§i indukdnf- pexiodu, 
ne2 polyolefiny nestabilizovan^. Pfi fotooxi- 
daCnlm st^rnuti byla lndukCnl peTiodai 3krdt 
a2 akrfit del^i ne2 u polyolefinfl nestabilizo- 
vanych. Pfi implantaci v pokusn^ch zvifa- 
tech nebyly zjiStgny zmgny tkSnf v okolt 
implantStu iani nepf iznivg reakce organisms. 



PfiEDMET 

1. Zp&sob zdravotng nez6vadn§ stabiiiza- 
ce polyolefinti proti termooxfdaCnl a foto- 
oxidaCni degradaci, vyzna5en^ tim, 2e se ja- 
ko stabilizator pouZije alfa-tokoferol, beta- 
-tokoferol, gama-tokoferol, delta-tokoferol 
nebo jejich smgsi. 



VYN Alezu 

2. Zptisob stabiiizace polyolefinfi podle bo- 
du 1, vyznafien? tim, fe se uveden£ slou^e- 
niny pfidfivajl v mno2stvf -0,01 a2 5 hmot. df- 
lfl na 100 hmot. dilil polyolefinfL 



